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SUMMAkRY

Stress Analyses were performed on the following aircraft modifications:

* ATl108 Antenna Installation,

. HF Longwlre Installation,

* UPS-192 Antenna Installation,

* 437S-1C Antenna Installation/

* SATCOM Antenna Installation

The detailed conclusions of each of the topics above are contained after each

sub-analysis. However, the general conclusion is that each of the subject modi-

fications in no way impare the airworthiness of the aircraft in that the aircraft

strength is equal to or greater than the original unmodified strength.
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SUMMARY

AN ANALYSIS WAS PERFORMED ON THE HONEYCOMBY AIRCRAFT PANEL, P/N 3W12010, TO

DETERMINE ITS CAPABILITY TO REACT THE FORCES INDUCED INTO IT BY THE UHF

ANTENNA DUE TO AERODYNAMIC LOADING. AS THE ANALYSIS PROGRESSED, IT WAS

DETERMINED THAT THE ANTENNA SHOULD HAVE A ZERO ANGLE OF ATTACK, RATHER THAN

THE 7-DEGREES USED IN THE ANALYSIS: THUS, THE ANALYSIS IS SOMEWHAT TRUNCATED.

HOWEVER, THE ANALYSIS DID SHOW THAT THE PANEL IS MORE THAN ADEQUATE TO TAKE

OUT THE SHEAR AND BENDING LOADS INDUCED BY THE ANTENNA.

SIZE CODE IDENT DWG NO.
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SCALE IREV ISHEET 51

- "



1.0 ANALYTICAL MODEL

AN ANALYTICAL MODEL WILL BE MADE OF THE HONEYCOMB AIRCRAFT PANEL

TO WHICH THE ANTENNA ATTACHES (SEE LAYOUT THAT FOLLOWS). THE

PANEL WILL BE MODELED USING TRIANGULAR FLAT-PLATE ELEMENTS HAVING

BOTH SHEAR AND BENDING CAPABILITY. THE ANTENNA WAS ASSUMED TO BE

ATTACHED DIRECTLY TO THE AIRCRAFT PANEL WITH THROUGH-BOLT INSERTS

IMPLANTED BETWEEN THE HONEYCOMB FACINGS AT EACH ATTACHMENT LOCA-

TIONS. IT SHOULD BE NOTED THAT IN THIS ATTACHMENT CONFIGURATION,

THE ANTENNA HAS A NORMAL ANGLE OF ATTACK OF 7-DEGREES.

BECAUSE THE STRUCTURAL CONPUTER CODE USED IN THE ANALYSIS DOES

NOT HAVE A HONEYCOMB FINITE ELEMENT IN ITS LIBRARY, AN OVERLAY

ELEMENT WAS FABRICATED FOR THIS PURPOSE WITH THE TRUE SHEAR

THICKNESS AND AN ARTIFICIAL FLEXURAL MODULUS SO AS TO YIELD THE

CORRECT FLEXURAL STIFFNESS.

SIZE CODE IDENT DG NO.A 13 A-1 99 64-92-0
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'C1l1-B' "OM C34-3/B UHF ANTENNA MOD'

* ICES STRUDL-II *
f I THE STRUCTURAL DESIGN LANGUAGE

* CIVIL ENGINEERING SYSTEMS LABORATORY *
* MASSACHUSETTS INSTITUTE OF TECHNOLOGY
* CAMBRIDGEt MASSACHUSETTS

* 08.18,46 30 JUL 80 *
* *

* UNIVAC 1100 SERIES EXEC 8 *
• . VERSION 2,7 *
* *

PREPARED BY MAARTEN VET

NODE COORDINATES

X Y z

1 32.60 638.50 239.70
2 32.60 641.27 290.59
3 32.60 644.04 291,48
4 32.60 646980 293.37
5 32.60 649.57 293.26
6 32.60 652.34 294.14
7 32.60 655.11 295.03
8 32.60 657.87 295.92
9 32.60 660.64 296.81
10 32.60 663.41 297*70
11 32.60 666.23 298.16
12 329bO 669.05 298,62
13 32.60 671.86 299.08
14 32.60 674.68 299.54
15 32,60 677.50 300,00
16 10.b0 638.50 295.0OO
17 10.50 641.27 20,5.36
18 10.50 644.04 295.71
19 10.50 646.80 296.07
20 10.50 649.57 296,42
21 10.toO 652.34 296.78
22 10.o0 655.11 297.13
23 10.o0 657.87 297.49
24 10.50 660.64 297.84
25 10.00 663.41 290,20
26 10.o0 666.23 296.56 ......._---

27 10.50 669,05 293,92 SI Z E CODE IDENT DWG NO.
28 10ob0 671.86 299.20 13

S 4 649-2924-001
SCALE EV 1 H E .
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S- - . .v---

29 10.50 674.68 299.64
30 10.50 677.50 300.00
31 13.00 638.50 294.95
32 15.50 638,50 294.90
33 18.00 638.50 294.70
34 20.50 638.50 294.50
35 23.00 638.50 294.10
36 25ob0 638.50 293.70
37 28.00 638.50 292.75
38 30obO 638.50 291.80
39 13.00 663.41 298.20
40 15o,0 663.41 298.20
41 18.00 663.41 298.20
42 20.50 663.41 298,15
43 23.00 663.41 298.10
44 25.50 663.41 298.00
45 28.00 663.41 297.90
46 30.b0 663.41 297.80
47 13.00 677.50 300.00

48 15.b0 677.50 300.00
49 18.00 677.50 300.00
50 20.50 677,50 300.00
51 23.0 677.50 300900
52 25.50 677,50 300.00
53 k8.00 677.50 00o.00
54 30.50 67750 300,00
55 13,00 644.04 295,67
56 18.00 64,Ot 295.48
57 23.00 644.04 294,99
58 26.00 644,04 293.92
59 13.00 649.57 296.39
60 18.00 649.57 296e26
61. 23.00 649.57 295.88
62 28.00 649.57 295.08
63 23.00 655.11 296.77
64 28.00 655.11 296.25
65 23.00 660.64 297.66
66 28.U0 660.64 297.42
67 23,00 666923 298.86
68 280,U0 666,23 298.32
69 23.0 671.86 299.62
70 28900 671.86 299,16
71 15.U7 654C.00 296.70
72 17.69 654.00 297.03
73 13.15 656.06 296,88
T4 19,00 656.06 297.03
75 13.75 658o74 297.40

76 19.00 65i.74 297.42
77 13.75 661.41 297.94

78 19.00 661.41 297,92
79 13.75 665,41 298.51
80 19.00 665.41 298.51
81 13,75 667.89 298.90
62 19.00 667.89 298.90
03 15.75 670.37 29929 SIZE CODE IDENT DWG NO.
84 13.0 670.57 299.6 2 1 9 6 9- 1, F96T2.5j f.6 % Ql 649-2924-001

SCALE -- Ve 56. HEf..



86 19900 672.56 299.63
87 15.07 674992 300.00
88 17.69 674.92 300.O

101 32.60 630.50 289.50 SUPPORT
102 32.60 641.27 290.03 SUPPORT
103 32.60 64,04 290t98 .UPPORT
104 32.60 646.80 292.87 Si:PPORT
105 32,60 649.57 292.76 SUPPORT
106 32.60 652.34 293.64 SUPPORT
107 32.60 655.11 294.53 SUPPORT
lot 32.b0 657.87 295.42 SUPPOKT
109 32,60 660.64 296.31 SUPPORT
110 32,60 663.41 297.20 SUPPORT
111 32.60 666.23 297.61 SUPPORT
112 32.60 669.05 298,12 SUPPOV
113 32060 671o86 298o58 SUPPORT
114 32.60 674.68 299.0o4 SOPPORT
115 32.60 677.50 299.50 SUPPORT
116 10.50 638.50 294.50 SUPPORT
11? 10.50 641927 294.86 SUPPORT
118 10.50 644.04 295.21 SUPPORT
119 10.50 646.80 295.57 SUPPORT
120 10.50 649.57 295s72 SUPPORT
121 lobO 652.34 296o28 SUPPORT
122 10.o0 655.11 296.63 SUPPORT
123 10b00 657.87 296.99 SUPPORT
124 10.50 660.64 297.34 SUPPORT
125 1000 663*41 297.70 SUPPORT
126 10.50 666.23 298s06 SUPPORT
127 10.50 669.05 298.4+2 SUPPORT
128 10,50 671.86 29678 SUPPORT
129 10.0 674.68 299.14 SUPPORT
130 100bO 677.50 299.50 SUPPORT
131 13.UO 638,50 294945 SUPPORT
132 15.50 638950 294.40 SUPPORT
133 18.00 638,50 294.20 SUPPORT
134 20,50 638o50 294sU0 SUPPORT
135 23.00 6'J&950 293.6U SUPPORT
136 25.50 630.50 293.20 SUPPORT
137 28.U0 638,50 292.25 SUPPORT
13d 30.0 630,50 291930 SUPPORT
139 1300 663.41 297070 SUPPORT

140 15.0 663.41 297s70 SUPPORT
141 18.00 6b6*41 297.70 SUPPORT
142 20.50 663.41 297965 SUPPORT
143 230U0 663o41 297,60 SUPPORT

144 25.b0 663.41 297.50 SUPPORT

s -1 ECODE IDENT -DWG NO.

. . 4 n " _..649-2924-001

SCALE IREV SET 57



145 28.00 663.41 297.40 SUPPORT
146 30.50 663.41 297.30 SUPPORT

147 13,00 677.50 299.50 SUPPORT
148 15.50 677.50 299.50 SUPPORT
149 18.U0 677.50 299.50 SUPPORT
150 20ob0 677.50 299.50 SUPPORT
151 23.00 677.50 299.50 SUPPORT
152 25sb0 677.50 299.50 SUPPORT

153 28,00 677.50 299*50 SUPPORT

154 309b0 677.50 299.50 SUPPORT

NODE RELEASES

101 TO 115 FORCE Y MOMENT Y
116 TO 130 FORCE X Y MOMENT Y
131 TO 138 FORCE X y MOMENT X
139 TO 146 FORCE X
147 TO 154 FORCE X Y MOMENT X

SIZE CODE IDENT DWG NO.

A 13 9 649-2924-001
SCALE REV SHEET 58
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TYPE BENUING

ELEALNT 11CIDENCES

1 2 38 1 52 61 72 60
2 38 58 37 53 72 61 b3
a b8 38 2 54 72 65 74
4 58 2 3 55 b3 76 74
5 4 58 3 56 b3 65 76
6 58 4 62 57 76 65 78
7 62 4 5 58 42 41 78
8 6 62 5 59 78 65 42
9 62 6 64 60 42 65 43
10 64 6 7 61 67 42 4S
11 8 64 7 62 42 67 80
12 64 8 66 63 41 42 80
13 b6 8 9 64 67 82 80
14 b6 9 46 65 67 69 82
1b 66 46 45 66 82 69 84
16 46 9 10 67 84 69 86
17 11 46 10 68 69 50 b6
18 11 68 45 69 b0 69 31
19 46 68 45 70 86 50 88
20 12 68 11 71 68 50 49
21 68 12 7U 72 bc 32 33
22 70 12 13 73 b5 32 56
23 14 70 13 74 32 55 61
24 70 14 54 75 56 59 b5
25 54 14 15 76 b9 16 b
i6 70 54 53 17 bO 71 b9
27 58 36 37 78 71 60 72
28 57 36 b8 79 72 75 71
29 36 57 S5 80 74 73 72
30 58 61 57 81 74 75 73
31 61 58 62 82 75 74 76
32 64 61 62 83 78 75 76
33 61 64 63 84 75 78 77
64 64 65 63 85 77 78 48
55 65 64 66 d6 40 7 '41
£6 65 66 44 87 40 19 77
67 65 44 43 88 40 79 ,)
38 44 66 45 89 80 79 40
39 b8 44 45 90 80 40 41
40 68 67 4q 91 03 bl 79
41 44 67 43 92 ul 80 di2
42 68 69 67 93 b4 (51 d2
43 69 6d 70 94 i bi b3
44 70 52 69 95 4b3 b6
45 b2 70 56 96 85 04 t6
46 69 b2 bl 97 b5 bo Do

57 b7 34 65 98 35 63 87
48 b56 34 t7
49 64 56 6J
50 61 b6 b7
b5 !6 61 60 SIZE CODE IDENT DWG NO.

SCALE REV SHEET
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-A lo" zn 649-2924-001
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99 88 48 87
OO 48 88 49

101 31 17 16
102 31 55 17
103 17 55 18
104 55 19 18
105 55 59 19
106 19 59 20
107 59 21 20
108 59 71 21
109 21 71 22
110 22 71 75
111 73 23 22
112 23 73 75
113 75 24 23
114 24 75 77
115 39 24 77
116 24 39 25
117 39 26 25
118 26 39 79
119 81 26 79
120 26 81 27
121 27 81 63
122 27 83 28
123 28 83 85
124 85 29 28
125 87 29 85
126 29 87 47
127 29 47 30
128 47 87 48

SIZE CODE IDENT D)WG No.

19 649-2924-ol
SCALE IREV SHEET_61
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TYPE 'SPACE FRAME

MEMBER INCIDONCES

201 1 101 228 28 128
202 1 102 229 29 129
203 3 103 230 30 130
204 4 104 231 31 131
205 5 105 232 32 132.
206 6 106 235 33 133
207 7 107 234 34 134
208 8 108 235 35 135
209 9 109 236 36 136
210 10 110 237 37 137
211 11 111 238 3e 138
212 12 112 239 39 139
213 13 113 240 40 140
214 14 114 241 41 141
215 15 115 242 42 142
216 16 116 243 43 143
217 17 117 2414 44 144
218 18 118 245 45 145
219 19 119 246 46 146
220 20 120 247 47 147
221 21 121 248 48 148
222 22 122 249 49 149
223 23 123 250 50 150
2214 24 124 251 51 151
225 25 125 252 52 152
226 26 126 253 53 153
227 27 127 254 54 154

SIZE CODE IDENT jDWG NO. 6922-0
P/t 13 ' ED 9 6922-
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ELEMENT PROPERTIES

I TO 128 TYPE *SBCT' THICKNESS v024

MEMBER PROPERTIES

201 TO 254 AX e0228 IX 90002 IY .0001 IZ *0001

CONSTANTS

E 1.14E10 ALL
G 3*80E6 ALL
POISSON *33 ALL

E 100E7 201 TO 254
G 3480E6 201 TO 254
POISSON .33 201 TO 254

SSIZE CODE IDENT DWG NO.I .-- i, ii P4 oA 11 4 ) 1 649-2924-001

SCALE IREV I SHEET .63
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LOADING 'DRAG'

NODE LOAPS

7172 FORCE Y +5.05 FORCE Z +39.36
73974 FORCE Y +5.05 FORCE Z +34.63
75.76 FORCE Y +5.05 FORCE Z +32.38
77978 FORCE Y +5.05 FORCE Z +30.13
79.80 FORCE Y +5.05 FORCE Z +26.77
819B2 FORCE Y +5,05 FORCE Z +24,69
83984 FORCE Y +5,05 FORCE Z +22.60
85.86 FORCE Y +5.05 FORCE Z +20.76
87.88 FORCE Y +5.05 FORCE Z -59932

STIFFNESS ANALYSIS REDUCE BAND ROOT

OUTPUT DECIMAL 3

UNITS KIPS

LIST REACTIONSDISPLACEMENTSSTRESSES ALL

[SIZEi CoIDE IDENT- JWG NO.

_ SICALE IREv 65-- I-Ee
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SUMMARY

A STRESS ANALYSIS WAS PERFORMED ON THE ANTENNA ADAPTER MOUNT (649-2848-001)

UNDER WHAT WAS CONSTDERED A WORST CASE AERODYNAMIC LOADING CONDITION OF THE

ANTENNA. THE ANALYSIS OF THE CASTING SHOWS THAT IT IS OF SUFFICIENT

STRENGTH TO CARRY ALL INDUCED LOADS WITH THE FOLLOWING MARGINS-OF-SAFETY

(CASTING FACTOR OF 2.0 INCLUDED):

MS (CASTING TENSILE YIELD) = +2.24

MS (CASTING SHEAR ULT) = +11.2

MS (ATTACHMENT BOLTS TENSION) = +30.4
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1.0 INTRODUCTION

A STRESS ANALYSIS WILL BE PERFORMED ON THE ADAPTER CASTING WHICH IS

THE TRANSITION BETWEEN THE DM C34-3/B UHF ANTENNA AND THE FUSELAGE

OF THE C141-B AIRCRAFT. THE ADAPTER WAS ADDED TO COMPENSATE-FOR THE

7-DEGREE FORWARD SLOPE OF THE FUSELAGE; THUS THE ANTENNA WILL FLY

WITH A ZERO ANGLE OF ATTACK. THE LOADINGS TO BE CONSIDERED ARE THE

AERODYNAMIC FORCES INDUCED DUE TO EITHER THE MAXIMUM PERMISSIBLE

VELOCITY OF 380 KNOTS AT SEA LEVEL OR MACH 0.85 ABOVE 23,000 FEET

ALTITUDE; WHICHEVER PRESENTS THE WORST CASE CONDITION. HOWEVER, TO

ENSURE THAT A CONSERVATIVE ANALYSIS IS PRESENTED, THE AERODYNAMIC

FORCES WILL BE CALCULATED FOR AN ARBITRARY 10-DEGREE ANGLE OF ATTACK;

SUCH AS MANY BE ENCOUNTERED DURING TAKEOFF OR SHARP MANUEVERING IN

FLIGHT.

THE CASTING WILL BE MODELED USING TRIANGULAR PLATE ELEMENTS FOR THE

BASIC CASTING WALLS AND TRIDIMENSIONAL ELEMENTS FOR THE HOLD-DOWN

BOSSES. THE CASTING MATERIAL IS ALUMINUM ALLOY A356-T6.

SIZE CODE IDENT DWG NO.

A 134 99 649-2924-001
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2.0-LOCATION OF THE NODE POINIS

UNITS INCHES,0DEGRELS.

2.1--LOwER SLOPING PLANE

NODE COOMOINATES

x-. y z

1 -1.06 +0.00 -013
2 --- 0.75 -1.31 -009-
a 00.00 -2.25 0.00
4 0O.04 -2.88 0.12
5 02.06 -3.50 0.25 ------ .4 05obB -2.63 0.69
6 02.76 -3.50 0.34 45 06.458 -2.63 0081.
7 03.76 -,3.50 0.'#6 '46 12.00 -2.65 1.47
8 0 5obS -3.50 0.69 47 - --- 15.UU -2.63 1.60
9 06ob8 -5.50 0.81 4d8 14.63 -2.63 lobO
10 09.68 -3.50 1.15 49 15.63 -2.b6 1.92
11 12.00 -3.50 1.47 -. . . . .50 - -- 18.88 -2.25 2.462
12 13*UO -3.50 1.6U 51 19.75 -1.69 2.'42
13 14.63 -3.50 1.80 52 009bO +1.50 0.06
14 15.63 -3.50 1.92 b3- - --- o oi68 +2.13 0 c17
15 18ob6 -3.50 2.208 5'# 02.16 +2966 0.6'%
16 19.51 -5.00 2.37 55 03.76 +2.65 0.46

.17 -20.*25 -2.38 2.49 - .56 -05.bb +2.63 0.69
18 21.25 -1.31 2.61 57 06*53 +29b3 0.81
19 21.56 +0,00 2.65 50 12.00 +2.63 1.47
20 .09.638 -2.63 1.15 ----- 59....3oUO +2.63 1.60
21 09.38 +0.00 1.15 60 14.63 +2.63 1.80
22 -0.15 +1.61 -.09 61 15ob6 +2.63 1.92
23 -00,00 +2.25 0.00 .--- 62 18.8B +.925 2.62
24 00e94 +2.88 0.12 63 19.75 +1.69 2.42
25 02oU6 +3.50 0.25
-26 02.76 +3950 0.34 ..-

27 03.76 +3.50 0.46
28 05.b8 +3,50 0.69

-29 ... 06.58 +3.50 0.81 -

3b 08 +3.50 1.15
31 12.00 .6*bD 1.47
32 13.UO 4-3.50 1.60 .-

33 14005 +3.50 1.80
64 15.63 +3.50 1.92-
3 5 -16.56i +3.50 2.28 - -

36 19.61 +3.00 2.37
37 20.25 +2.38 2.49
38 -2192b +1931 2.61 . -.

39 09s68 .2.63 1.15
'*0 00.0 -1.50 006
411 01.58 -2.13 0.171
42 02.76 -2.63 0.34
'#5 03.76 -2.63 0.46 SIE CDE IDENT DGNO.

A 11 4991649-2924-001

SCALE jREV ISHEET 100 __

---. -----
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2*i--UPPiLR PLANE

NODE COUOiINATES

101 -1.U6 .0.00 3.20
102 .-0.75 -1.31 6.20
103 00*UG -2*2b 6.20
104 00*.04 -2.88 3.20
105 (12.06 -3.50 5.20 .150 .88ob .2.25 5.20
10b 02.'16 -3.50 3.20 151 19*15 -1.69 3.20
30? 03.76 -3.50 3.20 - 152 00.50 .1.50 6.20
108 0 5* 8 -3.50 3.20 -- *-* - - 155 - --01.68 .2.13 6.o20
109 U06.:8 -5.50 5.20 154 02s76 +2.63 3.20
110 09.08 -3.0 3.20 155 03,16 +2o63 3.20
III 12.00 -3.50 3.20 - - .156 - 05*t'8 +2.63 3.20
112 15.00 -3.50 3.20 - * 151 06.58 +2.63 3.20
115 14.63 -5.50 3.20 155 12.00 +2#63 5.20

-114 - 15.63 -3.50 3.20 - - 159 - -15.00 +2.63 3.20
115 18.56 -3.50 3.20 160 14.63 +2963 3.20
116 19.61 -3.00 5.20 161 15.65 +2.65 3.20
117 20 *0.25 -2.3b 3.20 - **- 162 18.88 +2.25 3.20
118 21.25 -1.31 3.20 163 19.75 +1*69 6.20
119 210*6 +0.00 3.20 165 02.06 .0,00 3.20

*120 -- 09*18 -2.63 3.20 - 164 00,UO +0.00 .3.20
121 09.68 +0.00 3.20 166 04.74 .0.00 3,20
122 -0.15 +1.31 6.20 167 07.'41 +U,00 3.20 .

123 00.00 +2.25 6920 - -- 168B 11.41 +0.00 3.20
124 (0.94 +2.88 3.20 169 13.89 +0.00 3020
125 02.,)6 +3.50 5.20 170 15.63 +0s00 15.20

-126 -02.76 +5.50 5o20 -171 18.56 +0.00 3.20
127 03.76 +3.50 3.20 172 00.00 -1.31 3.20
128 05.58 +3.50 3.20 173 029UJ6 -2.63 3.20
129 -06.58B .3.50 6.20 -.--- 174 04.74 -2.63 5.2b
130 09.08 +6.50 6.20 175 07.41 -2.63 3.20
131 12.00 .3.50 3.20 176 11.41 -2.63 3.20
*132 -13.00O .3.50 3.20 17? 13.89 -2.63 5.20
133 14.65 +3.50 3.20 1713 18.56 -29b3 3.20
134 15.63 .5.50 3.20 179 00.00 +1.31 3.20
135 16.56 +3.50 3.20 180 02.06 +2.65 3.20
*136 19.01 .3*00 3.20 181 04.14 +2.63 3.20
137 20.25 .2*38 3.20 182 07.41 +2.65 6.20
13d 21.25 .1.31 3.20 186 11.41 +2.635o320
139 09.08 +2o65 3.20 18'4 13.69 +2.63 3.20
140 00.50 -1.505.*20 - - -18 18.56 +2.63 5.20
141 01.68 -2.13 6.20 -- ~ *--186 -16.57 -2.63 3.20
142 02076 -2.63 3.20 187 16.67 +2963 3.20
146 03@76 -2.63 3.20
144 05.b8 -2.63 3.20
145 06.58 -2.63 3.20
146 12.00 -2.63 3.20
147 13.00 -2.63 3.20
148 14963 -2963 3.20 F ~~IETjW O

* 1~ 5.b -. 635.0 A 1134991I 649-2924-001

SCALE 'IREV ISHEET 102



kA4)

9I oz

00 /

SZCODE IDENT jDWG NO.

A 1149 649-2924-001

SCALE lREV _JSHEET 10



t44

I'4,

40

C1510

SIZE -CODE IDENT DWG NO.

A 113499 649-2924 -001

SCALE IREV SHEET 104



293--SUPPO(I.NUODES

NODE COUNDINATES

x y z

220 09.68 -2.63 0,15 SUPPORT
221 09.36 +0.00 U,15 SUPPORT
259 09948 +2.6b 0.15 SUPPURT
240 0o.o~ -1.50 -.94 SUPPORT
241 01,68 +2013 085 SUPPORT
242 02,76 -2960 "*g6 SUPPORT

243 0.76 -2.63 -. 54 SUPPORT
244 0S -2.63 -. 51 SUPPORT
245 06!8 -2.63 -19 SUPPORT
246 2.1)0 -2.63 0.47 SUPPORT
247 1300 -2.63 0.60 SUPPORT
248 .14b3 -2.63 0.80 SUPPORT
249 15.63 -2.63 0.92 SUPPORT
250 18.b8 -2.25 1,32 SUPPORT
251- 975 -1.69 1.42 SUPPORT
252 00.b8 +150 -994 SUPPORT
256 10..58 +213 -83 SUPPORT
254 02.6 +2o63 -966 SUPPORT

255 03.76 +2.63 -e54 SUPPORT
256 057B +2.63 -.31 SUPPORT
255 U6,8 +2#63 -15 SUPPORT
258 12.00 +2.63 0.47 SUPPORT
259 13.U +2.63 0.60 SUPPORT
26U 149b3 +2.b3 0.80 SUPPORT
261 15.63 +2.63 0.92 SUPPORT
262 18,b8 +2.25 1.32 SUPPORT
263 19.75 +1969 1942 SUPPORT

NOOE - RELEASES

22U9239 FORLE Y
240 iD 263 -FORCE Y

SIZE CODED.NT DWG NO.j~~ 9 I649-2924-001
SCALE IREj ISHEET 105



30--LOCATION OF THE FINITE ELEMENTS

3*1--UiPPER HORIZONTAL SURFACE

TYPE BENUING

ELEMENT INCIDENCES

1 101 172 164
2 172 101 102

102 103 172

4 172 103 140
5 104 173 141
6 175 104 105
7 106 173 105
8 173 106 142
9 107 174 143
10 107 108 174
11 174 108 144
12 109 175 145
13 109 110 175
14 175 110 120
15 110 176 120
16 110 111 176
17 176 111 146
18 112 177 147
19 112 113 177 .
20 177 113 146
21 114 186 149
22 114 115 186
165 156 115 178
23 115 116 178
24 17d 116 150
25 118 151 117
26 119 151 118
27 163 119 138
28 130 137 163
29 136 18b 162
30 185 136 135
31 135 134 187
32 187 134 161
166 135 187 185- -. -

33 133 184 16U
34 133 132 184
35 184 132 159
36 131 183 158
37 131 130 183
38 183 130 139
39 130 182 139
40 130 129 157
41 182 129 157 SIZE CODE IDENT DWG NO.
42 128 181 156 0 3/,Q9 649-2924-001

SCALE IREV [SHEET 106
o/, A



Ms I/ z

I 'lk

11-4

901-
40 t

-- SIZE CODE IDENT DWG NO.
A 113 4.S'9 649-2924-001

SCALE IREV jSHEET 107



43 128, 127 181 78 170 150 171
44 181 127 '155. 79 171 150 151
45 126 180 154 80 119 171 151
46 18( 126 125 81 171 119 166
47 125 124 110 82 162 171 163
48 180 124 153 83 162 170 171
49 123 179 152 84 170 162 185
50 123 122 179 85 170 185 187
51 101 179 122 __. 168._.171L- 87 161
52 179 101 164 86 160 170 161
53 172 165 164 87 170 160 169

54 165 172 140 88 169 160 18455 141 165 140 89 159 169 184
56 173 165 141 90 159 168 169
57 142 165 173 91 168 159 158
58 143 165 142 92 168 158 183
59 165 143 166 93 139 168 183
60 166 143 174 94 168 139 161
61 .144 166 174 95 139 167 121
62 144 167 166 96 167 139 182
63 167 144 145 97 157 167 182
64 167 145 175 98 156 167 157
65 120 167 175 99 167 156 166
66 167 120 121 100 . 166 156 181
67 120 168 121 ..... 101 155 166 156
68 168 120 176 102 155 165 166
69 146 168 176 106 165 155 154
70 147 168 146 104 165 154 180
71 168 147 169 10b 165 180 156
72 169 147 177 106 152 165 156
73 148 169 177 107 165 152 179
74 169 148 170 108 165 179 164
75 170 148 149
167 186 170 149
76 178 170 186
77 170 *178 150

SIZE CODE IDENT DWG NO
IA 113Air91 64922400

SCALE IREV ITSHEET 108



I
3,2--VERTICAL SIDE ELEMENTS

TYPE BENUING

ELEMENT INCIDENCES

109 1 102 101 155 1 122 101
110 102 1 2 134 122 1 22
111 5 102 2 135 25 122 22
112 102 3 103 136 122 23 125
115 4 105 104 137 24 125 124
114 105 4 5 13b 125 24 25
115 6 lob 5 139 26 125 25
116 105 6 106 140 125 26 126
117 7 108 107 141 27 121 127
118 108 7 8 14a 128 27 26
119 9 110 1U9 143 29 130 129
12U 110 9 10 144 130 29 3u
121 11 110 10 145 31 130 30
122 110 11 111 146 130 31 131
123 12 113 112 147 32 133 132
124 113 12 13 148 133 32 33
125 14 115 114 149 34 135 134
126 115 14 15 150 135 34 35
127 16 115 15 151 56 135 35
12d 115 16 116 152 135 36 13b
129 17 118 117 153 37 138 137
130 118 17 18 154 138 37 38
131 19 11 1d 155 19 138 38
132 118 19 119 156 136 19 119

SIZE CODE IDENT DWG NO.

A 113499 649-2924-001

SCALE IREV ISHEET 109
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SCLE .ISHEET 110
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3.3--CAST BOSSES

TYPE TRIUIMENSIONAL

ELEMENT INCIDENCES

200 3 4 104 103 40 41 141 140
201 6 7 107 106 42 43 143 142
202 a 9 109 108 44 4b 145 144
203 11 12 112 111 46 47 147 146
204 13 14 114 113 48 49 149 148
205 16 17 117 116 50 51 IbI 150
206 52 53 153 152 23 24 124 123
207 54 55 155 154 26 27 127 126
20d 56 57 157 156 28 29 129 128
209 58 59 159 158 31 52 132 131
210 60 61 161 160 33 34 134 133
211 62 63 163 162 3b 37 137 136

SIZE CODEIDENT DWG NO.

A 1349 91 64929.oo
SCALE IREV SHEET ill

I I_ _ _ __II



394--TRANSVERSE NIB

TYPE BENLING

LLEMENT INCIDENCES

157 110 20 10
158 20 110 120
159 121 20 120
16U 2U 121 21
161 121 39 21
162 39 121 139
165 130 39 139
16' 39 130 30

!ii

/0 120 2

• (n I f

SIZE COIDE IDENT jDWG NO.134 99 649-2924-001

SCALE J}REV ISHEET 112
I I ii I



35--SUPPOAT MEMdERS

TYPE SPACE FRAME

MEMdER INCIDENCES

300 220 20
301 221 21
302 239 39
305 240 40
304 241 4L
305 242 42
306 245 435 .....

307 2414 44
308 245 4b-
309 246 46

310 27 47
311 28 4
312 249 59
316 250 50
314 251 51
315 252 52.. . . . . . . . . . . . . -

316 253 55
317 254 54
318 25b 55

319 256 56
320 257 57
321 258 58
322 259 59
323 260 60
324 261 61
325 262 62
326 263 65

SIZE CODE 100N0 DWG NO.

A 134, 9 649-2924-001

SCALE IREV - ISHEET 113

A ____ _____



i . .. ,

3.b--DUMMY FRAMING MEMBERS ...

IN ORUER TO HAVL COMPATIBILITY-OF DEGHELS-OF-FREEDOM AT ALL THE

NODE PUINTS9THIN DUMMY MEMBEhS WILL BE USEU TO MAKE UP A VIRTUAL FRAME

HAVING INSIGNIFICANT STIFFNESS. -...

TYPE SPACE FRAME

MEMBER INCIDENCES

40U 1 2
401 2 3 437 101 102
402 - 3 4 . . . . . . ; - 102 105 .. . ..... ... . .

406 4 5 439 105 104

4u4 b & 440 104 105 475 1 101

405. 6 7 .4.41 -o10b 10 .. .474 - 2 102

406 7 a 44d 106 107 475 5 105

407 a 9 446 107 1U8 476 10 110
408 4 9 10 ... . -. 108 109 .477- 15 115

409 10 11 445 109 110 478 18 118

410 11 12 44b 110 111 79 19 119

411 12 1 447 111 112 48U 22 122

412 16 14 44B 112 115 481 2b 125

416 14 15 449 115 114 482 30 150

414 NOT USED "450 -- 114 115 4 s 35 13!a

41b lb 16 451 115 116 484 38 168

416 16 17 452 116 117
41- 17 S 456 . 117 118.
41b 1S 49 4b4 118 119

419 1 22 45o 101 122
420 22 25 bb 122 226

421 23 24 457 123 124

422 24 25 455 124 125

426 25 26 . 5 -" 125 12b

424 26 27 46U 126 127

42b 27 28 461 127 128

-426 28 29 .462 -- 128 129-

427 29 30 463 129 130

42b 30 31 464 130 131

429 31 32 .465 131 1S.

430 32 33 466 132 136

431 36 34 467 136 154

432 34 35 4.... .. -468 .134 155 -.. ...

436 35 36 469 135 136

434 36 37 470 156 137

435 3? 38 471 137 18

46b 30 29 119

SIZE CODEI DENT DWG NO.

A 1345.)5.9 649-2924-001

SCALE IREV ISHEET 114



490--PROPERIIES OF THE STRUCTURAL COMPONENTS

ELEMENT PROPERTIES

1 TO 108 TYPE ISBCTI THICKNESS .190
109 TO 114 TYPE 'SBCTv THICKNESS 6375
115 TO 120 - TYPE ISBCTI THICKNESS .190-
129 TO 132 TYPE IsuCit THICKNESS 1-25
166 TU 158 TYPE ISBCT9 THICKNESS *67b
139 TO 152 TYPE OSCTO THICKNESb .190
lb6 TU 156 TYPE ISBCTf THICKNESS 1.25
157 TO 164 TYPE *SBCT' THICANESS 1.0U
16b TO 168 'TYPE ISBCT' THICKNESS .190

200 TO 211 TYPE lIPLSCSH-

MEMBER .. PROPEKTIES
- _ _

300 TO 326 'AX s0228 IX *0002 1Y #0001 SY .0007 IZ .0001 SZ .0007

400 TO 413 AX s0361 IX *0002 IY .0001 Iz .0001
415 TO 484 AX 90661 IX .0002 IY fOU01 Iz .0001

CONSTANTS

E I*UUE7 ALL
G 39OOE6 ALL
POISSUN .63 ALL

E 2*V0E7 300 TO 326
G- 1920E7 300 TO 326
POISSUN .60 300 TO 326

SIZE CODE IDENT -j W NO. 6 9 2 2 -0A 134991 ,4,.924.0o,
SCALE REV , SHEET 115



5.0--LOADING OF THE CASTING STRUCTURE

THE LUADING To BE APPLIED IS FOR THE SEA LEVEL FLIGHT AT THE

MAXIMUM VELOCITY OF 38U-KNOTS. THIS CONDITION RESULTS IN THE WORST-

CASE DYNAMIC LOADING.

DKAG FORCE 90.90-LB.

LIFT FORCE 3389.0-LB.

MUMENI 2360 IN,-LB.

LOADING 'DRAG'

NODE LOADS

172o179 FORCE X +5.68 FORCE Z +42.82

173.180 FORCE X +5.68 FORCE Z +40.41

174i.181 FORCE X +5.68 FORCE Z +37.28

17b.182 FORCE X +5.68 FORCE Z +34.16

176.186 FORCE X +5.68 FORCE Z +29.49

177.o14 FORCE X +5.68 FORCE Z +26959

186.187 FORCE X +5,68 FORCE Z +23o69

17Ue185 FORCE X +5.68 FORCE Z -65144

SIZE CODE ID ENT DWG NO.
A 134& 649-2924-001[13 4.A )I9

SCALE IREV _ SHEET 116

...... , ,,, r . .,. ......... .... ........ . ..... .. .... . . . ..A.



A1 S'SCI1 ' 770 (V: 77le ,o4'7-WV1-7 ~ s/ O 4//

rTN 2,39o IW-.g

67?C//7 /,T~~

cq/, z~ + 21. 13

S A 1~~r~vax Ai SIZE CODE IDENT DWG NO.
c~ S A 13 ~9 649-2924-001

SCALE - REV ISHEET 117



.2 F ,O - 1i3 , 8 2) -fi

+ (4., ') (2.,0 9)

2/.

SLUM-Mn, 7 7 0 r-,Y

AfODJ! S /72./7 FcZ--+s, e

Pa(?C( 2.=-+-(. /3-12/.4'9- + 4,2. 82

IVNOOE5 / 3J)4 FelZcc X-:- -5,66

r66 C---Z -~2/.3*i4. ('0 1)+ -4 4-I

ATOO.-S 1741/p F -'zc' =x 4S.C'
F# e -(2/./3 f //_1 2e,) Zl

For.cc- "2= vz,/3 -- '' (21, K 9) 7- 4 3,1 V,

ej 6 T

FORC4 2 2 " /,13 1('" VL(21, eJ- 2 .

SIZ E CODE IDENT DWG NO.

S.3499 649-2924-001

SCALE IREV ISHEE T 11



MvOOE"S 177 /8+! f" ew tC-- I5.

S;2:23,6?

Aroo /7 3 1 o R ref ' X f""5g

Fo , r4 2 '.- 2 31,4-

-41

SIZE CODE IDENT DWG NO.

A 1134991 649-2924-001

SCALE IREV "(SHEET 119 I
______________



6.O--t4ISC. ANA~LYSIS AND-EXECUTION STATEMENITS

STIFFNESS AI'ALYSIS R~EDUCE BANU ROOT

UNITS KIPS

OUTPUT DECIMAL 3

LIST FORCEStREACTIONSSTRESSES ALL

FINISH

SIZE CODE IDENT DWG NO.

A 134 11 649-2924-001

SCALE IREV ISHEET 120I



Z.0 -AeiQ7 r74 ~~P'Z?/-,?

7 / R - --5 S a4 s/( sV ? 6V7/v

7.1.1- (P4~ e/Ae~e2. JL,'7c - __

Ai~A ~*O,,cr ~~s #~7f 3 5 ,'r ~ 24-

M~I -8C ec~ AlJqd 5&-77- 04 I'c-lv-1 A-, +

4 V- 7 lZ-5U e ACM6

/W/ K - (77)(4rs ) 5" : -7 / -Z

/V/Ay. O1Rd-c7 5-7?2-!S5 132.6-P51 /'V h:Z. 12,a

SIZE CODE IDENT D WG NO.

,0 a649- 2924-001

SCALE REV SHEET 12_ _ _

- ______121



I x',4sT/A 3
I|W/ I Iii•I Id

IV,'IX, 6CVo,,Wc AT(~s. -- __ (-1.z /7 -PSI

_~~ c)c' ,,z) -9-

o- r- er 5- -/?I

7. Z O 5eV 60SS 7 s-rV/A-

e' l t/ - - -r - X/2 r7 -'1. 1 /-, .5 7

A ? c-43"1 1. iIrnc "0,T oF 2. 0 Lv-z // 6w / U3 6-0

¢i -NN "S7 S (/. ) = -l_ S

7.I.1 - /-/GZO-OwAvv Ss"a

AV/IX. vE/€-- s-7-7S~ '? c03. 7- ,/ iMv 6,-Z. 2

/?L cs _77/v: /4zloy .*,t3s-7

47 C,,77fvYd F4)CT /? cuff ZC. 0 wiL/ 6"'- UY.'

SSIZE CODE IDENT DWG NO.

A 13499 649-2924-001
SCALE REV SHEET 122

, -- .,,



F /1S6-r,*V 'c/ r- ,C 727814 ?. 1.5. o C6)

SS~r , V # /IL -:S 7- CZ S S C4l S'7/v,'-

FTr

F 22-KYI

M. S.(7ZYVS".YO)z 22/e0 S--. o--2.24

(2. o (9% 37 )
fl . ("s//qa--, 6'2T) - 22 o , _ -4. 1f.2.

SIZEOD DET DWG NO.lei a 9 9 1,,.9,.0
A113 %06649-2924-001

SCALE IEV ISHEET 123

b*L -. .w-



72- ,,77/C//A1,vT" 6,2T z s

RESULTANT JOINT LOADS - SUPPORTS

JOINT ---------------------- FORCES ---------------------
X FORCE Y FORCE Z FORCE

220 GLO -0010 o000 0-007
221 GLO -.009 -,0Uo -007
239 GLO -.011 .000 -s007
240 GLO -OOX .000 -. 038
241 GLO -. 002 .000 -. 034
242 GLO -003 uo0 ,02
243 GLO -o003 .000 -.016
244 GLO -0003 .000 -028
2145 ...... GLO .. -003 .000 -.012
246 GLO -.001 .000 -022
247 GLO -. 001 .000 -. 010
248 ...... GLO -0002 UO0 -. 015
249 GLO -. 002 .000 -.007
250 GLO - 9004 .000 ,050
261 . .. . . GLO ... -.... .005 .000 ,.002
252 GLO -.001 .00"0 -. 037
253 GLO -*002 .000 -. 033
254 -. GLO ... -003 .000 -,028
255 GLO -000 .000 -0015
25b GLO -005 ,000 -*028

- 257 -LO -003 .U0 0015
258 GLO -.002 .000 -. 021
259 GLO -,002 000 -. 010

----- 260---------. GLO -.002 .000 -. 016
261 GLO -,002 000 -. O06
262 GLO .004 ,000 0'%
263 . GLO -005 000 -.003

TOTALS -0091 -. 0UO -4338

7-c' 7/6-- 9111Z- Y7/1,71-2 0v 4 1- r A e4'- ... ...

(-/, 3vso~ 3 34 72 4?

SIZE CO IDENT |DWG NO. - - 001

|A I 1I . 9 94
SCALE IREV . . SHEET 124



AIV 3 ROZ-77s 06o-32)p..s
1= 22 -t

YIMC6- 77/C 3"tI 9 /5 /f Af5/CiV/pF/ez#'v l/4rWT/2C77dM

Z-9 0/l 776 ,VS 'zz ,'7- 6.- vreo.

M.s'. ( " ' cu 7 ) -- 4 So,
. 72--

SIZE CODE DET DG NO.

A 1349 9 649-2924-001

SCALE jREV ISHEET 125A



e- FhcES /AOUIC-1T //VW7Z 77/t- /7/,RC?P-7-

8.1 ,1SL),UP770ff S

* Duci 7-D 72/,c r~7;7rA,,A-sS e-F 771z-/C ,-vn---v-
81-7X' IV477 ) Irv caO 41) r?/J/ 727 77/1~ &41v41t1*w

6t '?6 OFTb'~ i~~Z~fV/3~4W11 7-E2Y-iD 70~

OF 7r16- r717fprl-k7%S ar 7/-1C 77PA A'S'-

V4--S& /7/ 1F71C-7 1 Ce1'r4A111k /SdV 7--/

/9;po(/7 77

-A 14' 771i477 /IfC/A 7D 7,7-16

14/L- 72e7/(Z4 ouT 4L'-,nosr 194z alo 77/64 Zl/FT

0) 77/C- 17ZaoYV177C rc'6 C'7'/C Wc1 ?57-

C,2S-76 FK-t-7 Z VC d1 47/ WI / CPR4" 7T- 77/C

SCALE REV SHEE 12
C10A



e. -2 - g 4 nc-770v 7-ol 77Z( MO^1/7-

/A/ RCEALT7, 77/4- .17 FT 4-7V4 4F 7714-7 .4440W- 5~~

7Nd 1 7 A0 14-Z .',v CaPlo?hi-S-710V kI7d,// 70^? SO"1-Ido

OD) -S 4/-~~1 7-1~ V-.V 72L'C 4,9-7i

oOV3- tZC7VflA CZ, 771E e f?6Z&^ S o9 0'

0/7SSW4(i~ ..117 47C L/Tpw 4C / iC4v A/71

2:-1.rF ooi7a, -j 1-7e_- //2 . 1z ^ 6-ncl rI12er

Or-74 PlvVLr OA,--1-4N OPie Vler~

I SCAL cRV SEE c1,237C

F-£



APPENDIX A

AERODYNAMIC LOADING CALCULATION4S

~SIZE CDE IDENT JDWG NO.
A 1 349c,,,9 I649-2924-001 1

SCALE (REV SHEET A- I_ __

Nor



/7177TU(-~ IS M=O-'TS

/97T 23~ cot-FT AL'777Z/Oei

C 10/ 2S-1 -F 7/1,56c

(.062378 6 46) (. -e ->.oc143 le-7e/;r

A-,2 77 5-- Z C-C-Z.

/.C002 3755'~~c~r

SZCODE IDENT IDWG NO.IA 11349 9 1I SET~
SCALE IREV 01EE



,, a ,)(. d 8)

c42 rT/S" (i, S7)

g ~ o = 3 (.~ 2 ?)z)?- '?6 - /7~

A,.Z- DRt1C, 7 r7 F7- C6 s

,ISSuI" P77 0 S ".

S f1S ,,? /or 7- - C&,SW) ,? S .--77/T 771

/q-d 0 r-oF-- 77"Cc o/" 77fC A Ar"Lnv,4/ / 40

o 77/ - 5S,*7I&Cr (Pot? 7?-o Of' 7*7/C V ~vz

ec 7"r( - , 7 4 C0 " r, 0/S c e4 7724
"77/,9/" /7 /v A9PFo/

* 7Me' 4-f7;'- ,W72:711.1/,9 WIS -OUT AOC 77J -

/. 5o

4 17.76-

i ,- 2z -F 7 - I

,qz.

SIZE CODE IDENT DWG NO.

A 134S9 649-2924-001

SCALEL REV TSEET A~-3



I~ '1runs contradcamy

. .4 * ,rthis tf~lI

0s CL ,i
w01-- -- I

at 0A -c& - 03 't, -.' 0 2 . .. 0 2-K / I
Force d~ag'.mm 0 jT Il?

90 70 50 30 100.90 70 50 30 100.90 70 50 30 100
(d) INCLINED PLATE Anle g, in deiees •

FIG. 5.-WIND PRESSURES ON ELEMENTARY PlODIES

(Fwomv 1scL PAnr, 3Z 26

FOR ?, - ( ;qt " PLZ/4t) 'iC- 01?-1,r Caor-,C/-7/,r

i "/~/fe." .W-,E£ ( '

I .2 6

( ' 23, oo - 7- -7T/7-u e-

F0  C A

/0.i)(/. -724)(4~ 4 74.6 -B.

A ( 1 3 (4 9C j3649-2924-001

. ... 
SCALE IREV' ISHEET 41-4-



co or 0/sc

F0  - 2,4Io)().7 (4.7o)

Fe C3o)C/.7")fl 't --" 3 6.- 8.
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